Cardiovascular effects of long-term cigarette smoking and nicotine administration.
The nature of the cardiovascular risk in cigarette smokers has not been characterized. To compare the relative effects of long-term smoking and nicotine administration on the cardiovascular system, 18 month old beagle littermates were prepared with a permanent tracheostomy. They were classified into three groups: I, seven control dogs; II, nine dogs that smoked seven cigarettes/day; and III, eight dogs that received an equivalent amount of nicotine. After a period of up to 22 months, the animals were catheterized under anesthesia for assessment of left ventricular function and volumes by indicator-dilution technique. Heart rate, stroke volume, left ventricular end-diastolic pressure and volume and intraventricular conduction times did not differ significantly in the three groups. Left ventricular ejection fraction was 44 +/- 3 percent (mean +/- standard error of the mean) in the control group, 35 +/- 3 percent in the dogs that smoked cigarettes (P less than 0.05) and 27 +/- 3 percent in those given nicotine (P less than 0.01) despite similar values for end-diastolic variables in the three groups. The first derivative of left ventricular pressure (dP/dt) normalized for pre- and afterload was 2.4 +/- 0.2 cm/sec -1 in the control group, 1.41 +/- 0.12 in the cigarette-smoking group (P less than 0.005) and 1.34 +/-0.08 in the nicotine group (P less than 0.01). Although mean aortic pressure was significantly elevated in both the smoking (127 +/- mm Hg) and nicotine (127 +/- 10 mm Hg) groups, there was no significant correlation with the contractility indexes. Reduction of afterload to normal levels did not affect the abnormal ventricular performance. Hypertrophy, inflammation and abnormalities of cell ultrastructures were not present, and myocardial lipid and cation composition were normal. Since interstitial fibrosis was evident in both experimental groups, an alteration of elastic elements may be operative. These cardiovascular abnormalities appear to be predominantly dependent on the nicotine of cigarettes.